Ether-linked lipids: Spin-label EPR and spin echoes.
Electron spin echo envelope modulation (ESEEM) and conventional electron paramagnetic resonance (EPR) of site-specifically spin-labelled phospholipids are used to investigate the effect of ether-linked chains on the water-penetration and polarity profiles, as well as the phase behaviour and chain flexibility profiles, of phospholipid membranes. D2O-ESEEM reveals that water exposure of the terminal methyl groups in the interdigitated phase of dihexadecyl phosphatidylcholine (DHPC) is comparable to that of the methylene groups at the polar head-group end of the chains. Similarly, an uniform transmembrane polarity profile is obtained from the dependence of the outer 14N-hyperfine splitting on the spin-label position along the chain in frozen interdigitated DHPC dispersions. Two-component conventional EPR spectra of spin labels at the terminal methyl end of the chain reveal that the intermediate gel phase above the pretransition of DHPC contains components in which the lipid chains are interdigitated. The polarity and chain-flexibility profiles in the fluid Lα-phase of DHPC with ether-linked chains are shifted outwards, towards the polar-apolar interface, as compared with that of dihexadecanoyl phosphatidylcholine (DPPC) with ester-linked chains. Also, the polarity profile of DHPC is shifted upwards, to higher polarities. These differences reflect those in hydrocarbon thickness and area/lipid molecule reported by x-ray diffraction for the Lα-phases of the two lipids.